) were examined in a large sample of outpatients (N ϭ 1,825) with anxiety and mood disorders. Four subsamples were used for exploratory and confirmatory factor analyses. In addition to generally upholding a latent structure found previously in nonclinical samples, results indicated measurement invariance of the BIS/BAS between genders and a higher order structure of the BAS scales. Convergent and discriminant validity of the BIS/BAS were supported by findings that the subscales correlated most strongly with measures of neighboring personality constructs (e.g., BIS with neuroticism, BAS with positive affect) than with measures of current anxiety and depression symptoms. Overall, the results support the psychometric properties of the BIS/BAS in this clinical sample.
Behavioral Inhibition/Behavioral Activation Scales (BIS/BAS) have become widely used measures of personality in psychological research. The BIS/BAS scales are based on Gray's (1987) biopsychological theory of emotion, which posits that three systems-the behavioral inhibition, behavioral activation, and fight-flight systems-underlie learning, affective, and motivational processes. The behavioral inhibition system is hypothesized to direct behavior in response to threats and novel stimuli, whereas the behavioral activation system modulates behavior in response to incentives. The fight-flight system coordinates rapid response to immediate threats to survival. Varying degrees of strength and sensitivity of these physiological systems lead to characteristic patterns of responding that may comprise a significant component of human personality.
Carver and White (1994) reviewed Gray's (1987) theory of brain function and behavior in their original description of the BIS/BAS. The BIS is hypothesized to control the experience of anxiety in response to novel or threatening cues and to inhibit behavior that might produce negative or painful consequences. The physiologically independent BAS is thought to produce positive feelings in response to signals of reward and to provoke movement toward desired goals. Although Gray specified physiological, affective, and behavioral consequences that resulted from varying strengths of these systems, Carver and White elected to focus primarily on the affective consequences of the BIS and BAS in their self-report measure.
More specifically, the authors of the BIS/BAS focused on vulnerability to experiencing emotions in certain contexts rather than the everyday experience of emotions. Carver and White (1994) reasoned that everyday experiences of emotions like anxiety and happiness were imperfect indicators of BIS and BAS strength because other factors could influence the frequency and intensity of emotions. A person with a very sensitive BIS might be prone to experiencing anxiety in novel situations but could learn to avoid such situations and thereby reduce the everyday experience of anxiety to a minimum. Carver and White constructed items that asked respondents to consider their probable affective responses to a variety of situations (e.g., making a mistake, being criticized, engaging in fun activities) to increase the likelihood of isolating dispositional differences.
Following this general approach to operationalizing Gray's (1987) theory, Carver and White (1994) measured BIS strength as the degree of negative affect experienced in response to threatening cues (e.g., "I feel worried when I think I have done poorly at something"). In contrast, BAS strength was primarily defined as degree of positive affect experienced in response to rewards. However, in addition to measuring affective responses to incentives, Carver and White's BAS scale also incorporated items that assessed for behavioral responses to rewards. Rapid, determined movement toward goals and action motivated by a desire to experience pleasure are measured in the BAS scale, whereas behavioral avoidance is not measured in the BIS scale. The focus on behavioral responses to impending reward may be one basis for another important difference between the scales: The BIS scale has been consistently described as unidimensional, whereas the BAS scale has been described as having three distinct factors (more discussion of the factor structure of the BIS/BAS is provided below). Carver and White (1994) labeled the three factors of the BAS scale: Reward Responsiveness, Drive, and Fun Seeking. Examination of the items that comprise these scales reveals that the Reward Responsiveness scale exclusively assesses affective responding (e.g., "When I get something I want, I feel excited and energized"), the Drive scale exclusively assesses behavioral re-sponding (e.g., "If I see a chance to get something I want, I move on it right away"), and the Fun Seeking scale assesses for both affective and behavioral responding (e.g., "I crave excitement and new sensations" and "I will often do things for no other reason than that they might be fun"). Carver and White indicated that they avoided behavioral items in constructing the BIS scale because it had been demonstrated that "how people react behaviorally when they confront circumstances that induce anxiety depends on a wide range of factors other than the existence of the anxiety state per se" (p. 322). However, they noted that they adopted a more "divergent" strategy in generating BAS items due to the "absence of complete consensus about exactly how BAS sensitivity is likely to be manifest" (p. 322). The greater depth of knowledge pertaining to the BIS may have allowed for a greater number and variety of items that captured the affective component of the BIS, whereas items pertaining to behavioral approach may have been needed to augment the BAS scale. Regardless of the basis for this discrepancy in the character of the items comprising the scales, it has obvious implications for the structure of the BIS/BAS items (i.e., behavioral and affective items may not tend to cluster together as much as solely affective items do).
Using a college student sample, Carver and White (1994) evaluated their instrument with principal-components analysis (PCA) and found the aforementioned components of Behavioral Inhibition, Reward Responsiveness, Drive, and Fun Seeking. Subsequent investigations have also reported four-factor solutions based on exploratory analyses conducted in college and community samples (Heubeck, Wilkinson, & Cologon, 1998; Jorm et al., 1999; Ross, Millis, Bonebright, & Bailley, 2002) . However, two of these studies also reported results suggesting possible two-, three-, or five-factor solutions (Heubeck et al., 1998; Jorm et al., 1999) . These discrepancies were attributed in part to differences in estimation procedures (PCA vs. principal-axis factoring; Heubeck et al., 1998) and factor selection guidelines (Kaiser-Guttman rule vs. scree test; Jorm et al., 1999) , and both studies reported four-factor solutions in an effort to "maximize the comparability" with the findings of Carver and White (1994) .
Recent studies have also examined the latent structure of the BIS/BAS using confirmatory factor analysis (CFA). Heubeck et al. (1998) used CFA to test two-, three-, and four-factor models of the BIS/BAS scales. Although a correlated four-factor model provided the best fit to the data, goodness-of-fit statistics did not meet conventional criteria for adequate model fit (e.g., goodness-of-fit index ϭ .83, comparative fit index [CFI] ϭ .80). In contrast, Ross et al. (2002) tested one-, two-, and four-factor models in a college student sample, and found that the four-factor model met most criteria for acceptable fit, and was clearly superior to competing models.
Despite discordant findings on the BIS/BAS's latent structure, results of studies investigating the validity of these scales have been quite favorable. The BIS scale correlates highly with negative affect, neuroticism, and processing of unpleasant information, whereas the BAS scales are strongly related to positive affect, extraversion, and processing of pleasant information (Gomez & Gomez, 2002; Heubeck et al., 1998; Jorm et al., 1999) . Psychophysiological studies have demonstrated that higher BAS scores correlate with relatively greater left-than right-frontal cortical activity (Harmon-Jones & Allen, 1997), and higher BIS scores correlate with greater relative right-frontal activation (Sutton & Davidson, 1997) . These results converge with previous findings linking left-frontal activity with behavioral approach tendencies and right-frontal activity with behavioral avoidance (Davidson, 1992) . Overall, the BIS/BAS has demonstrated conceptually meaningful relationships to measures of personality, information processing, and cerebral activity.
The BIS/BAS is potentially important for psychopathological research, because it affords a method for measuring components of personality that may relate to specific psychological disorders and implicate particular neuroanatomical pathways. The behavioral inhibition and fight-flight systems have featured prominently in recent conceptualizations of anxiety and mood disorders (e.g., Barlow, 2002) . Similarly, researchers have hypothesized that BAS hyperactivity is associated with disorders characterized by elevated mood and impulsivity (Meyer, Johnson, & Carver, 1999; Meyers, Johnson, & Winters, 2001) , whereas BAS hypoactivity is related to disorders that involve low mood, withdrawal, and decreased pursuit of goals. For example, a recent study linked lower BAS levels to increased severity and diminished treatment response in a sample of depressed patients (Kasch, Rottenberg, Arnow, & Gotlib, 2002) .
Despite the increasing interest and use of the BIS/BAS in psychopathological research (e.g., Campbell, Brown, & Grisham, 2003; Kasch et al., 2002) , no studies have examined the psychometric properties of this measure in clinical samples. Although frequently overlooked in applied clinical research, classical test theory underscores the importance of evaluating the generalizability of a scale's measurement properties for use in novel populations (Lord & Novick, 1968; McDonald, 1999) . Indeed, clinical and nonclinical samples differ in many ways that could result in disparate covariances and distributions among BIS/BAS items, and hence discordant latent structures. For instance, as noted by Widiger, Verheul, and van den Brink (1999) , "personality and psychopathology influence the presentation or appearance of one another" (p. 347) in a variety of manners that may be more prominent in clinical samples (e.g., differential susceptibility to mood-state distortion or acquiescence response set). Moreover, the affective circumstances under which clinical and nonclinical groups complete the questionnaire may differ markedly, in that clinical respondents (especially at the time of diagnostic assessment or treatment seeking) are typically experiencing persistent and abnormal emotional distress. As the majority of the items of the BIS/BAS inquire about affective experience, clinical participants may focus on and respond to different aspects of the items than do nonclinical respondents. In addition, individuals with anxiety and mood disorders may reflect on a qualitatively different set of recent life experiences and emotional experiences in forming their responses to the BIS/BAS items. Thus, although the generalizability or invariance of a scale's measurement properties should never be simply assumed, these issues are particularly salient when the possibility exists that distinct examinee populations perceive items or attributes sufficiently differently to raise the issue of whether the same constructs are being measured in these groups (McDonald, 1999) .
Similarly, although prior studies have reported significant differences between men and women on the BIS/BAS scales (Carver & White, 1994; Jorm et al., 1999) , these comparisons were undertaken without first establishing measurement invariance of the BIS/BAS between genders. To make valid comparisons of groups of persons with regard to their level on a given trait or attribute, one must determine that the measurement properties of the testing instrument are equivalent in these groups with regard to the construct being measured and the ability to provide unbiased estimates of individuals' relative standing on the latent dimension (cf. Byrne, Shavelson, & Muthén, 1989; Reise, Widaman, & Pugh, 1993) . In applied research, this fundamental aspect of psychometrics is often assumed or ignored (Reise et al., 1993) despite the possibility that mean differences between groups reflect substantively misleading artifacts of noninvariant measurement (e.g., item content or wording that is biased against a given group) rather than true differences in the latent construct (for a recent example of salient noninvariance of a clinical measure between male and female patients, see Brown, White, & Barlow, in press ).
The potential sources of noninvariance between genders often vary across assessment contexts; in the case of personality measures such as the BIS/BAS, differences in the affective and behavioral patterns of men and women may be particularly germane. For instance, research suggests that different emotional "display rules" exist for men and women (Brody, 1999) . Certain emotions such as pride and aggression appear to be more permissible for men to express in social contexts, whereas others such as anxiety and sadness seem more acceptable for women to display. If men and women indeed learn different rules that govern the expression of emotion, responses to items on the BIS/BAS may differ in men and women even if the actual levels of responsiveness of these systems do not. Specifically, it may be less socially desirable for men to endorse the experience of anxiety contained in the BIS items, whereas women may be less apt to endorse the aggressive style implicit in the Drive items of the BAS scale.
The current study aimed to provide an extensive psychometric analysis of the BIS/BAS in a large sample of patients with anxiety and mood disorders, and to potentially clarify discordant results regarding its factor structure. In addition, tests of measurement invariance were conducted in male and female patients. Unlike prior studies, the analysis of BIS/BAS latent structure also included evaluation of a possible higher order behavioral activation (BA) factor. The higher order analysis was relevant to the conceptual position that a broad BA dimension (representing the neurological system specified by Gray, 1987) was underlying the three BAS factors that had been reported in previous studies (e.g., Carver & White, 1994) . It was hypothesized that a higher order solution would indicate that considerable covariance among the BAS items could be explained by a broader BA dimension, as well as the lower order factors of Reward Responsiveness, Drive, and Fun Seeking. Finally, in an effort to augment the already promising literature on the validity of the BIS/BAS, we examined its concurrent validity in relation to measures of personality and clinical psychopathology. Specifically, we predicted that the BIS/ BAS subscales would be more strongly related to measures of conceptually similar personality traits (e.g., neuroticism, positive affect) than to measures of current anxiety and depression symptoms.
Method

Participants
The sample consisted of 1,825 patients who presented for assessment and treatment at a specialty anxiety and mood disorders clinic. Women constituted the larger portion of the sample (61.0%); average age was 33.27 years (SD ϭ 11.11, range ϭ 18 to 75). Most participants were Caucasian (88.9%), with smaller numbers of individuals identifying as Asian (4.1%), African American (3.5%), Hispanic (2.9%), and other (0.7%). Diagnoses were established with the Anxiety Disorders Interview Schedule for DSM-IV: Lifetime version (ADIS-IV-L; Di Nardo, Brown, & Barlow, 1994) , a semistructured interview designed to reliably diagnose the Diagnostic and Statistical Manual of Mental Disorders-IV (American Psychiatric Association, 1994) anxiety, mood, somatoform, and substance use disorders, and to screen for the presence of other conditions (e.g., psychotic disorders; cf. Brown, Di Nardo, Lehman, & Campbell, 2001) . The breakdown of current disorders in the sample was as follows: social phobia (n ϭ 764), panic disorder with or without agoraphobia (n ϭ 688), generalized anxiety disorder (n ϭ 381), specific phobia (n ϭ 381), obsessive-compulsive disorder (n ϭ 213), posttraumatic stress disorder (n ϭ 49), agoraphobia without a history of panic disorder (n ϭ 35), major depression (n ϭ 474), dysthymic disorder (n ϭ 154), and other anxiety/mood disorder (e.g., anxiety or depressive disorder not otherwise specified; n ϭ 258).
Measures
As noted earlier, the BIS/BAS (Carver & White, 1994 ) is a 20-item instrument designed to measure behavioral inhibition (i.e., concern over and reactivity to aversive events) and behavioral activation (i.e., responsiveness to incentives, drive, and fun seeking). Participants respond to the items using a 1 to 4 scale, ranging from 1 (quite untrue of you) to 4 (quite true of you). After reverse-scoring two items on the BIS, subscale scores are computed by summing the scores corresponding to items on the BIS scale (7 items), the Reward Responsiveness scale (5 items), the Drive scale (4 items), and the Fun Seeking scale (4 items). The Reward Responsiveness, Drive, and Fun Seeking subscales comprise the BAS.
In addition to the BIS/BAS, the following questionnaires were administered: Beck Depression Inventory (BDI; Beck & Steer, 1987) , Beck Anxiety Inventory (BAI; Beck & Steer, 1990) , Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond, 1995) , Eysenck Personality Inventory-Neuroticism Scale (EPI-N; Eysenck & Eysenck, 1968) , and the trait ("in general") version of the Positive and Negative Affect Scales (PANAS; Watson, Clark, & Tellegen, 1988) . These measures were used in concurrent validity analyses as indicators of Depression (BDI, DASSDepression), Anxious Arousal (BAI, DASS-Anxiety), Negative Affect (PANAS-Negative Affect [PANAS-N]), Neuroticism (EPI-N), and Positive Affect (PANAS-Positive Affect [PANAS-P]).
Procedure
Participants completed the BIS/BAS scales and other questionnaires as part of their initial evaluation (consisting of the ADIS-IV-L and a questionnaire battery). To thoroughly replicate the BIS/BAS factor structure, we randomly divided the full sample (N ϭ 1,825) into four subsamples. The demographic composition of these subsamples was equivalent; for example, percentages of women in the four samples ranged from 57% to 64%, 2 (3, N ϭ 1,825) ϭ 3.68, ns; mean age ranged from 33.12 to 33.35 years, F(3, 1821) Ͻ 1.
Given that a strong empirical basis for CFA was lacking (i.e., consistent evidence with regard to the appropriate number of factors, patterning of item-factor relationships, and appropriate error theory; see e.g., Heubeck et al., 1998; Jorm et al., 1999; Ross et al., 2002) , analysis of the BIS/BAS's latent structure was conducted in a sequential fashion entailing increasingly restrictive solutions (i.e., exploratory factor analysis [EFA] , exploratory factor analysis with the CFA framework [E/CFA], CFA, multiple-group CFA models).
1 Sample 1 (n ϭ 300) was used to conduct an initial EFA of the original 20-item BIS/BAS. Sample 2 (n ϭ 300) was used to conduct an independent EFA to confirm the factor structure found in the first analysis. Samples 1 and 2 were combined (n ϭ 600) to test revised solutions (e.g., solutions that removed problematic items) and obtain estimates for the final EFA solution. Sample 3 (n ϭ 300) and Sample 4 (n ϭ 925) were used to replicate the final BIS/BAS structure obtained in combined Samples 1 and 2. As a precursor to CFA, Sample 3 was used for an E/CFA. A common sequence in psychological scale development is to conduct CFA immediately after the number of latent dimensions has been ascertained by EFA. However, poor-fitting CFA solutions are frequently encountered because of the multiple potential sources of misfit that are not detected by EFA (e.g., salient residual covariances). The researcher is then faced with extensive post hoc model testing subject to the criticisms of specification searches in a single data set (MacCallum, 1986) . Thus, the results of the analyses conducted in Samples 1-3 greatly informed the specification of an appropriate CFA solution in Sample 4. Sample 4 was also used for analyses of measurement invariance between male and female patients, a higher order BA solution, and concurrent validity of the BIS/BAS with measures of personality and anxiety/mood disorder symptoms.
Data Analysis
The sample variance-covariance matrices were analyzed using latent variable software programs and maximum-likelihood minimization functions (LISREL 8.52, Jöreskog & Sörbom, 2001 ; Mplus 2.12, Muthén & Muthén, 1998) . Goodness of fit was evaluated using the root-mean-square error of approximation (RMSEA; Steiger, 1990 ) and its 90% confidence interval (90% CI), p value for test of close fit (CFit; RMSEA Ͻ 0.05), standardized root-mean-square residual (SRMR; Jöreskog & Sörbom, 1986) , and CFI (Bentler, 1990) . Multiple indices were selected because they provide different information for evaluating model fit (i.e., absolute fit, fit adjusting for model parsimony, fit relative to a null model); used together, these indices provide a more conservative and reliable evaluation of the model fit (cf. Jaccard & Wan, 1996) . In instances where competing models were nested, comparative fit was evaluated with chi-square difference tests.
Results
EFA
Using Sample 1 (n ϭ 300), we submitted the 20 BIS/BAS items to an EFA with maximum-likelihood estimation and promax rotation. Acceptability of the models (e.g., factor selection) was evaluated by goodness-of-model fit (RMSEA Ͻ .08, CFit, 90% CI Ͻ .08), the interpretability of the solution, and the strength of the parameter estimates (e.g., primary factor loadings Ͼ.30, absence of salient cross-loadings). A four-factor solution fit the data best, 2 (116) ϭ 255.07, p Ͻ .001; RMSEA ϭ .063, 90% CI ϭ .053-.074, CFit ϭ .02 (eigenvalues Ͼ 1.0 for the unreduced correlation matrix were: 4.02, 3.14, 1.82, 1.33, 1.21, 1.01; RMSEAs for two-and three-factor solutions were .11 and .08, respectively). However, as shown in Table 1 , three items did not have salient loadings on any factor (Item 5 "When I'm doing well at something, I love to keep at it," Item 13 "Even if something bad is about to happen to me, I rarely experience fear or nervousness," and Item 16 "I have very few fears compared to my friends").
A second EFA was conducted with Sample 2. As before, a four-factor solution provided a good fit to the data, 2 Table 1 ).
Items 5, 13, and 16 had consistently nonsalient loadings, suggesting that they were weakly related to their conjectured latent construct. Thus, an EFA was rerun in the combined Samples 1 and 2 (n ϭ 600) after removal of these three items.
2 A four-factor model provided an acceptable fit to the data, 2 (74) ϭ 110.85, p Ͻ .01; RMSEA ϭ .041, 90% CI ϭ .040 -.058; CFit ϭ .83 (eigenvalues Ͼ 1.0 ϭ 4.77, 2.71, 1.43, and 1.16). The promax-rotated factor pattern matrix of this solution is presented in Table 2 . The first factor, labeled Behavioral Inhibition (BIS) consisted of all the original BIS items, with the exception of the two reverse-worded items (Items 13 and 16). The second factor, labeled Reward 1 Even if consistent evidence of the BIS/BAS's latent form had been obtained in nonclinical samples (e.g., number of factors), conducting initial analyses in less restrictive exploratory frameworks was warranted given the unknown generalizability of these results to clinical samples (see introduction) and the failure of previous studies to consider the potential role of nonrandom measurement error (e.g., method effects arising from items with highly overlapping content).
2 It is noteworthy that two of the three poorly loading items were the BIS/BAS's only reverse-worded items. Often, reversed items are associated with psychometric complications such as method effects and relatively lower loadings on the substantive latent dimension (cf. Brown, 2003; Marsh, 1996) . Note. Exploratory factor analysis was conducted with maximumlikelihood estimation, promax rotation. Factor loadings Ն .30 are in bold. S1 ϭ Sample 1; S2 ϭ Sample 2.
Responsiveness (Reward), consisted of all but one of the original items intended to load on this subscale (Item 5). The third and fourth factors, Drive and Fun Seeking (Fun), were identical to the original scale design. The BAS factors (Reward, Drive, and Fun) were significantly intercorrelated (rs ϭ .46 -.54), whereas none of the BAS factors demonstrated strong correlations with the BIS factor (rs ϭ Ϫ.04 -Ϫ.18). Although reported infrequently in applied psychometric research, factor determinacy data are important in the evaluation of factor analytic findings (e.g., a highly indeterminate factor can produce radically different factor scores that are nonetheless equally consistent with the obtained factor loadings). Accordingly, factor determinacies (i.e., validity coefficients: correlation between factor score estimates and their respective factors) were computed (cf. Grice, 2001 ). As shown in Table 2 , all four factors evidenced a favorable level of determinacy (range ϭ .86 -.92), per the recommendations of Gorsuch (1983; i.e., Ͼ.80).
E/CFA
Sample 3 (n ϭ 300) was used to cross-validate the four-factor EFA solution involving the 17 retained BIS/BAS items. As an intermediate step between EFA and CFA, the BIS/BAS data from Sample 3 were analyzed using an E/CFA approach (Jöreskog, 1969) . Although underused in applied factor analysis research, E/CFA is a very helpful precursor to CFA. In this strategy, the CFA applies only to the identifying restrictions used in EFA (e.g., fix factor variances to 1.0 for m restrictions; for each factor, select an anchor item to freely load onto it but fix its cross-loadings to 0; allow nonanchor items to be freely estimated). Whereas this specification uses the same number of restrictions (m 2 ) and produces the same overall fit as EFA, the CFA maximum-likelihood estimation provides a great deal of additional information that can be important in developing realistic CFA models in subsequent analyses (e.g., standard errors to determine the significance of factor loadings and factor correlations). For instance, E/CFA provides modification indices for indicator error covariances that might point to the existence of minor factors or a more complex error structure that would be undetected by EFA. We hypothesized that the residuals of two sets of items would be correlated due to similar content and wording (Item 4 "I worry about making mistakes" with Item 15 "I feel worried when I think I have done poorly at something" and Item 3 "When I want something, I usually go all-out to get it" with Item 6 "I go out of my way to get things I want").
Using Items 6, 8, 15, and 18 as anchor items, we found that the four-factor E/CFA model provided a good fit to the data, 2 (74) ϭ 118.06, p Ͻ .001; RMSEA ϭ .045, 90% CI ϭ .029 -.059; CFit ϭ .71; SRMR ϭ .027; CFI ϭ .97. As shown in Table 2 , the magnitudes of primary loadings were strong (range ϭ .50 -.91) and statistically significant (range of zs ϭ 6.23-18.00), and factor determinacies were high (range ϭ .87-.94). The factor intercorrelations were as follows: BIS with Reward, Drive, and Fun (.36, 
CFA
On the basis of the solutions obtained in Samples 1, 2, and 3, a four-factor CFA model was fit to the Sample 4 data (n ϭ 925). This model provided a good fit to the data, 2 (113) ϭ 406.95, p Ͻ .001; RMSEA ϭ .053, 90% CI ϭ .048 -.059; CFit ϭ .18; SRMR ϭ .045; CFI ϭ .94. However, sequential fit diagnostic evaluation indicated that the points of ill-fit pertained to the error covariances of Items 3 and 6 and Items 4 and 15. Because these were the two highest modification indices pertaining to error covariances, and because these findings were consistent with the a priori error theory, the CFA solution was respecified correlating the residuals of these item pairs. In addition, fit diagnostics from this CFA suggested that Item 14 loaded on Drive in addition to Reward (modification index [MI] ϭ 34.71, standardized expected parameter change ϭ .29). Examination of Item 14's content ("When I see an opportunity for something I like, I get excited right away") revealed that the item contained both the focus on affective experience that the Reward items shared and the sense of urgency that most of the Drive items contained (cf. Item 9 "If I see a chance at something I want, I move on it right away"). Because this MI appeared to reflect a substantive relationship between Item 14 and the Drive factor, this path was freed in the revised solution.
The revised model provided a better fit to the data, diff 2 (3) ϭ 149.66, p Ͻ .001; 2 (110) ϭ 257.29, p Ͻ .001; RMSEA ϭ .038, 90% CI ϭ .032-.044; CFit ϭ 1.00; SRMR ϭ .037; CFI ϭ .97. Fit diagnostics indicated no salient points of strain in the solution. The error variances between Items 3 and 6 and Items 4 and 15 were significantly correlated (rs ϭ .12 and .16, respectively, ps Ͻ .001), as hypothesized on the basis of item wording. Although Item 14 demonstrated statistically significant loadings on both the Reward and Drive factors, the secondary loading on the Drive factor was relatively weak (.29). As shown in Table 3 , the magnitudes of primary loadings were strong (range ϭ .51-.79), and the factor determinacies were quite satisfactory (range ϭ .87-.92). Factor intercorrelations were as follows: BIS with Reward, Drive, Fun (.27, Ϫ.03, Ϫ.09, respectively; Reward with Drive, Fun (.55, .45, respectively); Drive with Fun (.42). The correlation between BIS and Drive was not statistically significant.
We calculated the scale reliabilities of the four factors within the CFA model using the approach developed by Raykov (2001) . This method reconciles the problems with Cronbach's alpha, which is a misestimator of scale reliability except in the rare and restrictive Note. Means and standard deviations are based on coarse factor scores (i.e., raw score composites). All ϭ entire Sample 4 (N ϭ 925); M ϭ male patients; F ϭ female patients.
instance when all elements of a multiple-item measure are tauequivalent (Lord & Novick, 1968; McDonald, 1999; Raykov, 2001) . In LISREL, the procedure entails specifying three dummy latent variables whose variances are constrained to equal the numerator (true score variance), denominator (total variance), and corresponding ratio of true score variance to total score variance, per the classic formula for scale reliability estimation (Lord & Novick, 1968) . As shown in Table 3 , the scale reliabilities were quite acceptable, ranging from .73 to .82.
Measurement Invariance of the BIS/BAS in Male and Female Patients
The measurement invariance (equal latent form, factor loadings, indicator intercepts) of the 17-item BIS/BAS was examined in male and female patients using multiple-groups CFA in Sample 4 (n ϭ 925).
3 Prior to the multiple-groups solutions, CFAs were conducted separately to verify adequate fit in the male and female samples (ns ϭ 365 and 560, respectively). The factor loadings, factor determinacies, and scale reliabilities obtained for men and women are provided in Table 3 . Next, a two-group CFA was conducted to test equal BIS/BAS form between sexes. The simultaneous equal form solution fit the data well, 2 (220) ϭ 366.99, p Ͻ .001; RMSEA ϭ .038, 90% CI ϭ .031-.045; CFit ϭ 1.00; SRMR ϭ .043; CFI ϭ .97. Given evidence of equal form in the male and female samples, the next analysis addressed metric invariance by imposing equality constraints on the factor loadings of the male and female solutions. These constraints did not significantly degrade the fit of the solution, indicating that the factor loadings were equivalent in the male and female samples, diff 2 (14) ϭ 16.33, ns. The next analysis examined the scalar invariance of the BIS/BAS by placing equality constraints on the intercepts of the 17 items. Although these constraints resulted in a degradation in model fit, diff 2 (13) ϭ 64.91, p Ͻ .001, fit diagnostics revealed no salient localized points of strain in the solution (i.e., no standout MIs, no potential noninvariance with apparent substantive implications; cf. Brown et al., in press ). Although suggesting no important noninvariance with respect to the item intercepts, these results possibly reflect the oversensitivity of chisquare in measurement invariance evaluation (cf. Cheung & Rensvold, 2002; Vandenberg & Lance, 2000) .
Higher Order Factor Structure of the BAS Scales
Next, the viability of a higher order BA dimension was considered-specifically, that the BAS factors represent more differentiated components of the broader dimension of BA. Because of the just-identified nature of this model (i.e., a single higher order BA factor, three lower order BAS factors), the appropriateness of hierarchical structure was assessed in terms of the magnitude of factor loadings of the BAS factors and individual BAS items. Data from Sample 4 (men and women combined; n ϭ 975) were used for these analyses.
Using factor correlations obtained from the first-order solution, results indicated that the Reward, Drive, and Fun factors loaded strongly on the higher order BA factor (loadings ϭ .77, .72, and .59, respectively, ps Ͻ .001). A Schmid-Leiman (Schmid & Leiman, 1957) transformation was then conducted to obtain loadings between the BAS items and the higher order BA factor, and residualized loadings between the BAS items and the three lower order BAS factors. As shown in Table 4 , every BAS item had a salient loading on the higher order BA factor (range ϭ .37-.58). Moreover, with the exception of the Item 14 cross-loading, all of the residualized first-order loadings were above .30 suggesting that the component dimensions of Reward, Drive, and Fun Seeking accounted for unique salient variance in their constituent indicators, above the variance explained by the higher order BA factor (as shown in Table 4 , residualized primary loadings ranged from .31 to .45 for Reward, from .52 to .54 for Drive, and from .50 to .64 for Fun).
The scale reliability of the higher order BA factor was estimated using the LISREL parameterization developed by Raykov and Shrout (2002) for composites with general structure. Indeed, the scale reliability estimate of the general BA factor was quite favorable ( ϭ .88).
Relationships of the BIS/BAS Factors With Negative Affect, Neuroticism, Positive Affect, Anxious Arousal, and Depression
To evaluate the concurrent validity of the BIS/BAS scales, we developed additional models using the Sample 4 data to determine the associations of the four BIS/BAS factors with the dimensions of negative affect, neuroticism, positive affect, anxious arousal, and depression (cf. Brown, Chorpita, & Barlow, 1998; L. A. Clark, Watson, & Mineka, 1994) . Several patients in Sample 4 had missing data for at least one of these validity indicators, resulting in a sample size of 749 for these analyses. Along the lines of Brown et al. (1998) , the BAI and DASS-Anxiety scales were specified as indicators of a latent Anxious Arousal factor, and the BDI and DASS-Depression scales were used as indicators of a latent Depression factor. The PANAS-N, EPI-N, and PANAS-P were used as single indicators of negative affect, neuroticism, and positive affect, respectively. For these single indicators, error variances were computed from the sample reliability (␣) and variance estimates, and these values were used to constrain the corresponding error matrices in the analysis. Correlated error was specified between DASS-Anxiety and DASS-Depression (method covariance of subscales from the same questionnaire).
On the basis of the notion that the BIS/BAS measures stable personality traits, it was expected that the BIS/BAS factors would evidence stronger relationships to measures of neighboring personality dimensions than to measures of current (past week) anxiety and depression symptoms. Accordingly, we predicted that the BIS factor would manifest stronger correlations with negative affect and neuroticism, than with the Anxious Arousal and Depression factors. We also hypothesized that the BAS scales would have a stronger relationship with positive affect than with the Anxious Arousal and Depression factors. Given evidence of the differential relationship between positive affect/behavioral activation and mood disorder symptoms (e.g., Brown et al., 1998) , it was predicted that the BAS factors would be more strongly related to Depression than Anxious Arousal.
Prior to interpretation of structural coefficients, the ninedimension measurement model was examined. This model provided a good fit to the data, 2 (216) ϭ 524.29, p Ͻ .001; RMSEA ϭ .044, 90% CI ϭ .044 -.049; CFit ϭ .98; SRMR ϭ .044; CFI ϭ .96. Fit diagnostics revealed no localized points of strain in the model, and factor loadings for the Anxious Arousal and Depression latent variables indicated that the anxiety and depression measures were reasonable indicators of these constructs (Anxious Arousal: factor loadings ϭ .87 and .92 for BAI and DASS-Anxiety, respectively; Depression: factor loadings ϭ .93 and .84 for BDI and DASS-Depression, respectively; Anxious Arousal-Depression factor intercorrelation ϭ .57).
The correlations (s) of the BIS/BAS factors with negative affect, neuroticism, positive affect, Anxious Arousal, and Depression are provided in Table 5 . The differential magnitude of the correlations of each BIS/BAS factor with negative affect, neuroticism, positive affect, Anxious Arousal, and Depression was evaluated using the z-test procedure of Meng, Rosenthal, and Rubin (1992) . As shown in Table 5 , the BIS factor was most strongly correlated with neuroticism and negative affect, and the BAS scales were most strongly correlated with positive affect. The BIS factor manifested a stronger correlation with neuroticism than with negative affect, which may be explained in part by the fact that scores on the PANAS-N, an indicator of negative affect whose constituent items are single adjectives, are more apt to be influenced by current mood state than scores on the EPI-N, the indicator of neuroticism (cf. Widiger et al., 1999) . Consistent with prediction, each BAS factor was more strongly related to Depression than Anxious Arousal.
Discussion
The current study extends the psychometric basis of the BIS/ BAS by evaluating its factor structure, reliability, and validity in a large sample of outpatients with anxiety and mood disorders. The BIS/BAS factor structure was consistent across clinical replication samples, and was largely invariant in male and female patients. In accordance with results from nonclinical samples (e.g., Heubeck et al., 1998; Jorm et al., 1999) , the BIS/BAS possessed good reliability in these clinical samples and evidenced strong convergent validity in relation to conceptually similar traits such as neuroticism and positive affect. Moreover, the use of cross-validated exploratory and confirmatory factor analytic procedures fostered the clarification of the BIS/BAS latent structure. Overall, a fourfactor structure with factors corresponding to Carver and White's (1994) original Behavioral Inhibition, Reward Responsiveness, Drive, and Fun Seeking factors was supported. However, these analyses indicated that three BIS/BAS items had nonsalient loadings on their primary factors, suggesting an abridged, 17-item version of the BIS/BAS for research with clinical samples. Moreover, CFA analyses suggested that an item (Item 14) from the BAS-Reward subscale had a secondary loading on BAS-Drive. Whereas this cross-loading produced a localized area of strain in the CFA solutions, it is important to note that the magnitude of this loading was relatively weak (range ϭ .27-.29), a relationship that was further diminished in the higher order factor transformations (loading ϭ .20). Thus, this particular result does not appear to have strong implications for revisions to the composite scoring of the individual BAS subscales. However, the analysis of the higher order structure of the BAS scales supports the conceptual position that the BAS factors represent more differentiated components of the broader dimension of BA. Although some investigators have suggested that the BAS subscales be treated separately and not combined into a general BAS composite (e.g., Ross et al., 2002) , the present findings indicated that each BAS item had a salient loading on the higher order BAS dimension, in addition to its primary factor. Indeed, for the items comprising the Reward Responsiveness and Drive factors, loadings pertaining to the higher order factor were stronger than those pertaining to the lower order factors. Moreover, the scale reliability estimate of the higher order BAS dimension was quite favorable ( ϭ .88) and in fact was higher than estimates obtained for the lower order BAS dimensions (range ϭ .73-.82). These results suggest that although it is appropriate to use the BAS subscale scores in clinical research, a total BAS score may also be used as an indicator of the broader BA domain (cf. Gray, 1987) .
Concurrent validity analyses were consistent with the conceptualization that the BIS/BAS factors are more reflective of temperamental traits than transient mood states. The BIS dimension was related most strongly to neuroticism and negative affect, and correlated more highly with these conceptually similar personality traits than to positive affect, anxiety, and depression. As has been found in previous studies (e.g., Carver & White, 1994; Jorm et al., 1999) , BIS scores were significantly correlated with anxious and depressive symptoms; however, the current study established that these relationships are weaker than the relationship of BIS to more stable personality traits. The significant negative relationship of BIS to positive affect diverges from the lack of relationship generally found in nonclinical samples (Carver & White, 1994; Heubeck et al., 1998) and may be due to response tendencies that are particular to a clinical or treatment-seeking sample. For example, a respondent experiencing current emotional distress may endorse high levels of BIS sensitivity because the BIS items inquire about emotions such as anxiety and fear. In addition, the same respondent might be less likely to endorse positive affect-even on a trait measure-because positive emotions are discrepant with his or her dominant emotional experience at the moment. Indeed, questionnaires such as the BIS/BAS and dispositional form of the PANAS require respondents to reflect upon their history of emotional experience, and the effects of mood state on memory are well documented (e.g., D. M. Clark & Teasdale, 1982; Teasdale, Taylor, & Fogarty, 1980) . Clinical participants' responses may be influenced by mood-congruent memory effects that lead to overendorsement of items that refer to negative affect and underendorsement of items that pertain to positive affect.
BAS scores correlated highly with positive affect and demonstrated substantially weaker (and generally nonsignificant) relationships to neuroticism, negative affect, anxiety, and depression. Each BAS subscale also demonstrated a small but statistically significant correlation with depressive symptoms, but not with anxiety symptoms. This finding may reflect that an underactive BAS constitutes a specific temperamental vulnerability to depression. Indeed, the symptoms that distinguish depression from anxiety (e.g., anhedonia, diminished motivation) are intricately related to theoretical conceptualizations of the BAS and specifically addressed in the Reward Responsiveness, Drive, and Fun Seeking scale items.
Overall, the differential relationships of the BIS/BAS factors to relevant personality traits and measures of anxious and depressive states is impressive, given that personality measures given at the time of an intake clinical assessment may be influenced by patients' current psychopathology (Widiger et al., 1999) . In a particularly compelling demonstration of the distinctiveness of the BIS/BAS dimensions from clinical emotional disorder symptoms, Kasch et al. (2002) found each of the BIS/BAS scales to be highly stable over an 8-month period in 41 depressed participants and 21 nondepressed controls. In fact, although over a third of depressed participants were classified as no longer depressed at the 8-month follow-up, BIS/BAS scores displayed the same high level of temporal stability in this group (e.g., Time 1 and Time 2 BIS Ms ϭ 24.2 and 23.3, respectively) as in the group of participants who were depressed at both assessment points (e.g., Time 1 and Time 2 BIS Ms ϭ 24.0 and 23.9, respectively). As noted earlier, however, Time 1 BAS scores (Reward Responsiveness, Drive) were found to be significantly associated with the persistence of depression over the 8-month interval. This finding also contributes to evidence that BAS hypoactivity may constitute a specific vulnerability feature for depressive disorders.
Results of the current study also generally supported Gray's (1987) and Carver and White's (1994) conceptualization of BIS and BAS as relatively orthogonal dimensions. Whereas the correlations among the BAS subscales were moderate to strong (.42 to .55 for the final CFA model), the correlations of the BAS subscales with the BIS scale were fairly weak (r ϭ Ϫ.03 to .27 for the final CFA model). The most substantial relationship was a positive correlation between BIS and Reward, a finding that converges with the results obtained in nonclinical samples (rs ϭ .27-.28; Carver & White, 1994; Heubeck et al., 1998; Jorm et al., 1999) . The positive relationship between BIS and Reward may be due to the considerations noted above, in which items from the BIS and Reward scales assess affective responding, whereas items from the Drive and Fun Seeking scales focus on behavior. Individuals with higher trait emotionality (i.e., greater affective intensity across the emotional spectrum) may score higher on both the BIS and Reward scales. In addition, individuals with greater insight into their emotional reactions may endorse greater BIS and Reward sensitivity, because they are more apt to be aware of their feelings of anxiety or excitement.
Despite the relatively large sample sizes used in this study, one limitation is the predominance of Caucasian participants. Future studies should attempt to test the psychometric properties of the BIS/BAS scales in more diverse samples, including tests of measurement invariance across racial/ethnic groups. Additionally, the clinical samples used for these analyses were comprised of individuals who presented to an anxiety and mood disorders clinic for assessment and treatment. Although many participants had lifetime histories of other psychological disorders (e.g., substance use disorders, somatization disorders), the present results may not generalize to other types of clinical samples (e.g., inpatient samples, samples comprised of patients with personality disorders, psychotic disorders, etc.). Notwithstanding these limitations to generalizability, the collective results provide a strong psychometric basis for the use of the BIS/BAS in clinical samples of patients with anxiety and mood disorders (clinical disorders that are very germane to the underlying theory of the BIS/BAS; cf. Gray, 1987) . Given the theoretical importance of the behavioral inhibition and activation systems to models of psychopathology, the BIS/BAS holds considerable promise for future studies attempting to elucidate the roles of these systems in the development, manifestation, and course of the emotional disorders.
